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[Musi mmm&ki 

[^z\=?m] mm 

[m^&m 0005 

immvm 2002.01.04 

[^H|l|5jg=L] H01J 

[ttS°l SSI Ails Sxl £! &g 

gggiJ] APPARATUS AND METHOD FOR SUPPLYING CESIUM 

[§§1 oj] 

[ssi] naaioi moiw mm± sisiaaioiEiE 

[ £ £! 21 3 = ] 5-2002-000408-9 

[39] 2J§2J 

[CH&I213H] 9-1998-000022-1 

[5S?l£l§^&is] 2002-000881-5 

[3921 ^H3|] aCH^I 

[3921 §°SJ|] KIM, Dae Sig 

[^2"§^BS] 590815-1018343 

l^±] U\=Z ii£l5LI0F 94588 M^I^HM ^2! OhS (Ml HI W 

2534 

[^3] KR 

[£IM§^] m=? 

imm mmm XH42221 973011 21 ma ?i2i aoi 

LID. CHBI2! 
Sg°J (21) 

[4^S] 

[}|^£SS] is & 29,000 S! 

[^tftsg] oa 0 si 

0 2 OS! 

[^AFS^g] 13 §• 525,000 SJ 

[S5II] 554,000 Si 

[3¥A1#] 1. S^Ai- 9AilAi(£S)_1S 
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1 71^1 -S-^fl ^<S€ 1-*^ 71 o^Kr ^71 

31 2 7131 -fh-g^ *«fl ^^TT 7}z\}9}- ol-g-^ *fl 3 

7131 -^^^S ^ 7l3l» «11#^ 7l^<4, ^"71 Afl^ 71^21 ^7} 

3#*Rr ^-7i ^ 7is)-^2i ^7i<a-* t&n^m 

^7} ^^S^^l- *3f^r >fl# 71311- 71 71 

£ 3 
4^, °l£r ii 
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^ ^ {APPARATUS AND METHOD FOR SUPPLYING CESIUM} 
£ l£- Jl^)] ^^(solid electrolyte)# °l-§-*!: Afl-^ 

31 : 7l^*#S^-!f 32 : <^<1^- 

33 : *fl 1 34 : f>]tf 

35 : 7)^ 36 : tf^^ 

37 : ^1 2 *>#*fiJ± 38 : ^^^.a 

39 : <1*I 40 : 7l4 v f^M^l 

-*fl# ^ ^ofl ^— ^} *fl#(Cesium : Cs) 
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1020020000448 #^ <|J*}: 2002/1/16 

<ll> ±^ ol^-oj ; AjjE] # av > o]^hi ^av ; oj£- 

<12> o)4-°. ^e|*>jl^ <#°1 2;flf nfl 

H ^^Hwork function)* #^tt ^*h-g- 

s^ECelectron affinity)7> ufl-f \£ 7 1 nfl3ro]cf.. 
<13> m-BW, a^o))>H^ 71^; ^l^r #*r3 ^(electron 

emission)^- ^M^lcf. 
<u> ^ f Afl^ cfl7l«^- <*J5HJ( liquid point) ^ 7l^ (boiling 

point W ^ 28°C^ 690r°H, 100°C°lH 10E-4 Torr^ ^7}^ %o_g. 

<ib> nem, 4$o) +y±o\) o^Bfl ^Tfl ^sf£)Ji, ^£--4^ ^# *H ^*Rr 

<17> £ if nl^-ss] ^) 5,521,389^^1 ^-JL*1 4^ ^tfl^( S olid 

electrolyte)^ °l-g-tb ^ -g-^^lS M-^Ml ^Hoicf. 

*lir ^# 4# 5t-^#°l °1£ «(pellet)(ll)4, #7l olf 

^^(ll)vflSl Afl-fr Sf^S^El $n o)£- 



19-4 



1020020000448 #^ <^^>: 2002/1/16 

^-¥■(12)4, °}-& ^^(12)1" *«fl Afl£ Oj-^O] ^v 7 | ol-g- 

#sj ^(molybdenum) ^#(tantalum)# «M #7l *]eKl3) 

S^8-)4, ^"71 o]^. ^(11)3 ^ 7 )^ o^o. 
^^^"(anode electrode) (S^lsM ^)4, ^ ^(11)0.5.^ 2} 

<20> ^7l^, ^1-71 o]^- M,M3^(12)tt 1^31* ^7l o]£- ^^l(ll)e1 K t£ 

ofl S^SH ^^t!r ^(porous electrode)°H , #7] o]^. ^BjiQDo] 

t-3Hl ^"71 ^(13)^ <£^-v)^£L5L ^Hf^HS °1^<^4. 

<2i> ^ 7 ]Q JI^l ^2fl^ 900-1000 

JL£r°lH 4#-g; Ifsfb Jl^l 4# °)H ^^RrH), 

91 ^>«-§- 3*IH*r 1000-C <>1^ ^£1- ^l^o>^cf. 

<22> Hfl, #7) o)£- ^(ll)ofl ^S)^ J7^ £$\^o) <y:ol ^-A) 

2) XVSH o}^ o)^ ^^-(12)ofl aJ^^o] ^Aj^ja^. o^o} «. 
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1020020000448 #^ ^7}: 2002/1/16 

<24> 45}Ai, ^# o)±o] ^A}^ 46]t}7) ^Sfl 1^*H # 

*1# #5}^ 71^- ^(physical vapor deposition : PVD) A V-§-^ ^-f, 

Jl^riLS 7><g5H iH^Kr ^ vfl<>H <g^ol 7l^l^o)l 

< 25 > £ 2fe *1^-*1 afl 5,466,941^1 ^JL£ #sfl #1 °1 £ cf^. 

*fl£ M-Er\fi t^HS^, -*M JLSfl ^^fi^^r Afl# 

*H €-*r*Kr tr #^1 ^# 3^(21)4. #7] *i^-(21)<L3.^ £-a}<3 aQ 
°l£3M7lfc ^<£e]£-(22)4, Aj-71 ^^^H o]£$& <£ 

^ ^(£^1^1 &#)* tM^cK 
<27> «^7H, #7l ^# *i^(21)ifl«1|Sr o]^s)^ Afl^-g- ^<lB)£-(22)<>fl 

^tr ^7l^(vapor pressure)* 2^Kr «)bJ(£a1^X| #&)7} ^ 

3 JL, %7) £(22)£ ^€£.3. ^€4. 

<28> 3Lem, ^4 ^-oi ^el-a* xfl^ ^-g-#*l±r o^s) 

*1 ^]#-|r ^H>7] ^Sfl Aj- 7 J ^# *I^-(21)-8r 300 -400 1 3 JL^S 7 r 

Aj-71 ^121^(22)* 1200 °C 5] JL-&o_3. 7}^o^ $4. 
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1020020000448 #3 2002/1/16 

<29> i£tg o_ ^.o. #Efl o^ ^ ^ tg-igo] 5fl^^7l ^ 

*V ^^S, 7l^H ^1 ^fl !^*Rr 7l3£» °l-§-^H 4# 7)^# ^^>JL 

n ^T^tt l"*^ 7)^1^ <#_g. ^.^^ 7l^l*f-^^^ ( 41-71 7}z))ZL^^i 
1 71^1 -f-^fl ^€ 7)^11- ^SRr ^11-^, # 

71 ^^« S « E ^ *)1 2 71^1) -B-^^ -g-^fl ^3^7 71^11- oj-g-^ ^ 

3 71^1 7l^l» tifl#«5Kr 4^ ^S^-S^, #7] Afl# 7}^S>] ^ 

3#*Hr ^^t^, #71 ^1# 7]Sl-^-Sl ^7l<y-# ^2:^ 
te^f, ^"71 *3Z)-t}- *\]& 7]^1# 71 71 ^<U^ S. 

<31> ol§> t ^ ^ofl o}^. ^ ^^1# *£*§f>}7)3_ 

<32> H3r^ 3$ ^-g-^ll- M-^^fl ^£0^. 

<33> JE. 3«^1 JEAl^ ti}<4 £o) ( ^ U^ofl 4# ^l^-S^Ei ^ 

7l3]Sl <#o. 7}%)*W^¥-(31)Q, #7} 7^1* 

-¥-(31)S^-Ei X| 1 7131 f-sfl ^oj € 71311- ofl^Hr ofl^ 
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(32)21-, XI 2 7l*fl #*fl #71 ofl14(32)SL-¥-El ^<Qs\±z «■* 

$ 71X14 «H-Sl(bubbler)# oj-g-^H XI 3 7)*fl -fi-^^S. Xl# 7lXl« «fl# 

Xl<£ 71^(35)2}-, #71 Xl# 7l5j-^(35)2l ^7l<a-# 3#*Rr 
^^^#^(36)^, #71 XI 3 71X1 -£r§-^ 71WH #71 Xl# 7l2]-^-(35)2l 
^71^ S^Hr ^^2:^^^(38)21-, #7l <g *.(38)-l -f^*}- Xl# 

7lXl» #51^ 7l# f^#*l(40) ^ ^ f^#*H X^tH^l 2]*V 
31", #71 ofl<g«( 32 )iiLJfEi #7l Xl# 7l^(35)<=Hl ^£]^r 71X11- 
^/^^7l 3*1 xl 1 ^lti(33)2l-, #71 Xl^ 7)^(35)^^ #71 XI 3 
71X1 wfl#£)fe Xl# 71X11- tt/x}^?] ^1*1 XI 2 ^^tJl (37)1- 

<34> ^elJl, ^-71 X11Jf(32) ^ Xl# 71^(35)1- 71-^^71 ^(34)21-, 

#71 XI 1, 2, 3 71X1 -fHf-^-I- 7f<i^7l 1^1(39)1- 3 5£^cf. 

<35> a^H, ^-71 Xl^ ^#*lfe #33 7l# ^#*1 ol<2lofl £ <X-g-i3l o. o] 

-§-tb 7l# ^3-#*l, 7l# #^-#^1, SAl^>2l #*Hf-* 7fXlel-^- 

^nl^, i£x§#*l ^ofli -g-o)^] M<y ^ o^rf. 

<36> ail, #7l 71X1^ o> = ?(Ar) 7lXl^^> <X-qel- ^(N 2 ) 71X14 1 

#(He) 71X11- ^ °1 , #7l Xl# 7l^(35)tflxm °-^Xl £fe JlXl# 

Efl2l Xl^, ^ ^Xl2l- JLXl#Efl2l Xl^* Xl# ^Xl <XH ^>M- 
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1020020000448 ^*}: 2002/1/16 

<37> #71 3l# 7l^(35)ofl «9*fl#3|S) 3l#°-S ^-f , #7] X| 2 7l*fl 

-fhi^B- #?1 3l# 71^(35)21 vfl-»M. ^Sjol ^H^. 33H 7li 

(bubble)* $38 $4. 

<38> ^, °Vj*)l#Efiol Afl^ol #^Sl^^ 3)3l^r 31 2 71^1 -fr^SJ <^°1 3l# 

31^31 fl*l*H°> *H 31 3 7131 -^-S-^ °33l#Efl£l 31^ 

*1^3l fl*l*H°) 

<39> #^ ^3l#Hfll- 31^1^: J131#e11 ^ 3l# S-C-lM-olEfii- °3}3l#31 

si 3l<£<3 ^1-^- aHI^ olsq- HVcfls. #71 31 2, 3 7131 -ft- 

^-8: *l*l*Br wf^^cl-. 

<40> # 7 1<3 5fe t^3l 31# ^#*l£l ^*h8- 

<4i> 3*1 f 7l3lJl#^^^-(31)S^ 3l1-¥-(32)3l 7l3l7> #71 311 

^(32)^1 #5)131 ^1^(34)31 3*11 3l<i£ ^, #7l 311€ ?13l7> 31 2 

331 -fr^^g- -g-*ll 3l# 71^(35)3131 ^^Sl^, #71 31# 3^(35) 31 31 
f^^M 9X# °3 31 #31*1 31^ 33131 £131 7]S.m t1^4. 

<42> zielJi, #71 31# 3^(35) t-elH ^(34)31 °H 

#BflS. 91^ 31^ ^>=^ 7}2.£\ a^3l 6 >=^ 71 5. Sl jr-l-^: ofe} 

31 3 331 -fr^-fr f-3l «ll#5lJi ( 3^ o.ig. -f-*fl #33 ^#*l 

(40)31 3^^. 
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<43> °\7}x], <$7] 7l^(35)fe *|el(34H ^*fl 80~250°C^ 7>1 

3<H 7}&X\?}3., #7} *fl 1, 2, 3 71^11 1*!(39H ^*fl 

^ ££3. -iM^M, 7l^l*#S^^-(31)2]- 3 71 31 -S-g-^ *fi^ ^1# * 

40~300°C^1£ ^ 91^. **8«1Mfe ^<y-^°l #eM**} 
(Plasma) ^^Sl mTorr<*IM Torr ^^1^71 nfl-g-ofl 80~250°CB] £ 

£S 7}<is)5dr}.. Stb, ^"71 ^^^#-^-(36)^ ^7) <y-^;g«|tL(38m 
^.5. *Hs|oH #31 £sHl "4^ ^ 71313 ^ 

<45> H^SH, #7l 7]5}-^-(35)^ ^-g- ^A]^O.S.^| <g <*j *H O. 

S 71^-5]^ <#o_ J7^5)JI, o] #3HH c]-a^ 71311- t^l-^ 

(bubbling)^ ^^^1-711 ^1# 713151 *#^H<H I" <r ^4. 

<46> Aj-71 7l3l*#S^^-(31)# 31^ #31 Al^Eflo^ -^c^^ 

^ ^ -i+S* ^ilsL 91*}: ^ 

^^Tfl ^ ^cf. ifitfl #Hl^ 71^1- 

^1^# ^5^S>J1^ 7}&#6\)*\ -g-Ol^ $-0) 

*}7ll 
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1020020000448 #3 2002/1/16 

<47> zleU, ^7} 7l^ 0 > f^M^lfe- DC, |i DC, RF €31 ^i: i^V^ 

n>ZLt1]ES (magnetron)!- o)-§-*M ^-g- f^SRrHl a}-§-^ ^ ojcf. 
<48> SE^r. ^-71 ^# 71^(35)^1 ^7]^ ° l J-^^#-¥-(36)7> 3 ^ 

3?H ^2^1* (38)1" 7)H*M Afl-# 7l5RK35)S] ^7l<^# 2: 

<49> a}7H, tifl#S]^ Afl«£ 71^^ o}22 7^0] <£jz}. 7 ]^. 

£n> o}^, 71 -f^l 7] JELiiL ^^5-^1 -f^^ ^ flfe ^ 

Hlfe #3p<3 -B-°g# ^ ^ ^iH^l &JL ^-Al^V o>^^ 

<50> #7] 71^1*1-^^^(31)1- ^IH^H 7l^Sl oj:^. 

S^*>JL, ^^2^^(38), §1B^(34)1- ^H*H ^1^ 71^- ^J£# 

+ Z\B\ A]^Efloll^fil ^&-g- ^BflS. 4-BM «1SSo14. 
<52> 1] 







-S- S 1 ? 




2E-6 Torr 


0.9E-4 Torr 




4.7E-5 Torr 


3E-4 Torr 




(7j-<a£:£ 180 1) 


(7><i^-£ lOOt) 




1.3E-3 Torr 


1.4E-3 Torr 




(oKs-g-at 25 seem) 


5 seem) 


71^ 


0.9 seem 


0.83 seem 
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<53> a} + *§2] ^-f , A-fl#o.s. %o}^ Jl4# ^7) 

^ 1 sccm^S 4# ^ SH^ €4. 

<54> £ lofl uj-E)-^ *}Q}- ^o) ! f^Bfl ^-#^1^ 180°C^ 7> 

<g*H 4$ ^A|7l^ <y-^^- 2E-6 Torr<^H 4.7E-5 

Torrid ^*l-534. 
<55> ZLelJl, o]nfl^ Aj^Efl <y-^^ A-fl^ 7lS}-^5- 0.9 seem 

<56> £ 4€- >*fl# 4# 7)^(35)» 100t^ ^8r-£S 

71^)11- ^MM^ ^3]Ei a]^o] <y-^£ 0.9E-4 Torr^H 

3E-4 Torres. ^^JL, o>s^. 7 ]^1- ^^^7]^ 1.4E-3 Torr^l # 

<57> £ ig-tgofl 4^. ^$.*)o\] ojfV 7]$-%=£ 0.83 scciH 

<58> ^ £ ^ofl trf^ ^ ol-g-^H 7l^Vfe , f^efl 

<59> Aj- 7 |<2]. tJ-£- Jg. ^ofl o}*V ^#*]^ ^ S47> 514. 

* *fl<H 52 -B-*)^- ^ iU, o]^. 
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1020020000448 #^ 2002/1/16 

<6i> ^ f 7 ]^oi o>5^. 71^)1- 7fleH(Carrier)5L °l-g-*M ^ 7 )*)1 

-fr^ ^ A]-^ # H^l^- ^ olcf. 

<65> A^*V ^_g_o_ ^ c^}^ t^oj 7l# <g^-*).*| 0 j.q 

<66> rcf^ ; wVxgo] ^Alofloj] 71^^ *V^<5Rr ^O] 
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[St 1 * 1] 

^■71 1t^El *ll 2 7l^J -fr^-g- #«fl ^^Slfe fcJMj 7l^Sf Ull- 

3* °l-8-«H ^ 3 71^1 ^-f^iS Afl-fr 7)^11- Bflf^Hr 4# 71SHM-, 

^71 Afl£ #7ltf-g- "^^i^, 

^7] *fllt 71^51 ^7l<y-# S^Kr ^S^HBtish 

[St 7 -* 2] 

*il 1 *«fl sa<>H, 

^•71 «H§ 7}*H*r a>« 71*11, ^ 71^1, « 7l*fliEL^ ^o\] 

[*?* 3] 

All 1 « $W>H, 

^"71 4$ 7}^^ SEfe al^l^Sl Xfl#, ^ o«^lSl- JL^l^Eflfil 
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4] 

all 1 W ^oH, 

^7} 7}^^= 7l3H <£j«Q 7]i4 3l# 

5] 

^1 1 *J-°H &<>H ( 

# 7 ) ^]^« ^ 7|5}-^1- 7><H*}fe §1E^ ( #71 ail 1, 2, 3 71^1 -fr 

7>«i^ ^ <£#^r xi\ £#«H T-^&^r Sr^SLS. *}±r ^-g-# 

*1. 

6] 

all 1 iHl &<>H , 

#71 31 2, 3 7131 zl-zM ^m a |«t el if-*H 

7] 

31 1 ^Hl &<>H, 

#71 ^S^w^ #71 31 3 7131 7M<5H 3fl# 7lSHf2l ^ 

7l<a-# ^9 £.3. *Kr afl# ^#*1. 

[^^- 8] 

31 1 %H1 5a°H. 
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1020020000448 
[^T 1 * 9] 

Afl l IN . 

^ nfl 80~250°C3. 7}<£&% ^^SLS. *}t= Afl# . 
[^T^ 101 

ah i *<h sw-h, 

^<3<*ol mT orHH Torr *ll 80~250<CSL 7}«* ^o.5L ^ 

11] 

Afl 1 fl^W, 

^71 ^]#£ ^71 A^ 71^4 7>«* ^ 

12] 

s^^Ei ^^51^ *«4 7i^isi s,m^ 

^7} 1-%^ 7l*H# oilier #31 ^. 
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#71 m-^ 7)^1^ ^i-^i- oi^-^h Hfl#^ #31 

#71 Wfl#^ /fl^ 71 ^S}. 71 $]°) -g-Hofl Bj-Tfl S^SH 

^7111- £$"*H T^3* Sfe ^#^. 

[^T 1 * 13] 

^ 12 #^1 &<>H, 

#71 #7|H1 7l^m #71 tifl# ^Hl 4# 7l*)m4 
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% <&A- 2002/1/16 



[51 1] 



12- 



[i 2] 



_Q Q Q Q dl 



"O O O O CT 



13 



11 



Cs 



■22 



Cs H 



Cs l_l 



•21 
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[£ 3] 



#^ 2002/1/16 
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